New approach for the simultaneous detection of somatic coliphages and F-specific RNA coliphages as indicators of fecal pollution.
Two groups of coliphages have been recently included in different water management policies as indicators of viral fecal pollution in water and food: somatic coliphages, which infect E. coli through cell wall receptors, and F-specific RNA coliphages, which infect through the F-pili. Somatic coliphages are more abundant in fecally contaminated waters, except reclaimed waters, those disinfected by UV irradiation, and some groundwater samples that show a higher level of F-specific coliphages. Somatic coliphages are morphologically similar to DNA enteric viruses while F-specific coliphages are similar to RNA viruses such as norovirus and hepatitis A viruses, which are the viral pathogens of concern in sewage. The use of strains sensitive to both types of phages has been proposed for total coliphage enumeration, thereby avoiding double analysis. The standardized methods available for coliphage detection are robust and cost-effective, but the introduction of ready-to-use methods would facilitate routine implementation in laboratories. The fastest available tool for somatic coliphage enumeration is the recently developed Bluephage, which uses a modified β-glucuronide-overexpressing E. coli strain unable to take up the glucuronide substrate. The overexpressed enzyme accumulates inside the bacterial cells until released by phage-induced cell lysis, whereupon it encounters its substrate and the medium changes from yellow to blue. The present method uses E. coli strain CB12, sensitive to somatic coliphages and F-specific coliphages due to the expression of the F-pili. The Bluephage approach incorporating CB12 detects both types of coliphages in a time range of 1:30 to 4:00 h, as assayed with coliphages from raw sewage, river water, sludge and mussels. This strategy can be applied to obtain qualitative and quantitative results and is applicable to microplates as well as to large sample volumes (100 ml). Moreover it can provide monitoring of water bodies at real time, as for example for ambient recreational beach monitoring.